Inflatable penile prostheses (IPPs) are widely accepted as a means of surgical treatment of erectile dysfunction. It has been suggested that surgeon volume influences patient outcomes after IPP implantation. We used a written questionnaire to ask urologists who perform IPP surgery about their practice patterns. Our analysis correlated specific practices to self-reported IPP volume. A written questionnaire was distributed to 1968 urologists. Responses were collated and analyzed. Respondents were defined as high volume implanters (HVIs) if they placed X20 IPPs in the year preceding the survey, or low volume implanters (LVIs) if they placed p19. Our main outcome measures were surgeon volume, approach to initial IPP placement (penoscrotal vs infrapubic), strategy for reservoir management during IPP revision surgery, strategy for reservoir replacement when deemed necessary, approach to suspected IPP infections, and utilization of revision washout protocols. This study does not require institutional review board approval from our institution, given that patient information is not used at all, this is a practitioner survey only. HVIs were significantly more likely to incorporate both penoscrotal and suprapubic approaches into their armamentarium, more likely to manipulate previously placed IPP reservoirs during revision surgery, and more likely to operate immediately when confronted with a suspected IPP infection. They were also more likely than LVIs to use the Mulcahy revision washout protocol. There are significant differences in the self-reported practice patterns of HVIs and LVIs. The importance of these differences for patient outcomes remains undefined.
Introduction
The inflatable penile prosthesis (IPP) has evolved as a safe and widely used treatment for erectile dysfunction. 1 Technical advances in device design have contributed to a steady increase in durability and usability. 2 Nonetheless, IPPs remain subject to complications such as infection, erosion, and mechanical malfunction. 3 It has been suggested 4, 5 that surgeon and facility volume of IPP implantation may influence patient outcomes. [6] [7] [8] We sought to use a practice pattern questionnaire to identify what differences in technique, if any, exist between surgeons with a low volume of penile prosthesis implantations (LVI) and those with a high volume (HVI). The IPP is and remains the most definitive treatment option, and in many cases, the only remaining option for severe erectile dysfunction. Information that is provided in this paper sheds light on surgical best practices, which for this procedure is an invaluable resource to physicians striving toward improved patient outcomes.
Methods
We used responses from a written voluntary-response questionnaire to gather self-reported information about surgeon volume and patient care strategies as related to IPP implantation and management.
A 21-question, voluntary-response survey was sent in February 2009 by postal mail to 504 members of the Sexual Medicine Society of North America as well as to 1464 other urologists who had been identified by a third party service, as having performed at least one IPP placement in 2007. Surveys were also distributed at the November 2009 Sexual Medicine Society of North America national meeting. No financial incentive was provided with the surveys that were distributed by mail; respondents receiving the survey at the meeting received a $5 gift card for a national coffee shop chain. The survey was accompanied by a cover letter explaining that the survey sought to characterize the real-world practice patterns of urologists who place IPPs. Responses were submitted through an enclosed postage-paid envelope.
Responses were collated, and four questions, with mutually exclusive response categories, were selected for analysis on the basis of the respondents' self-reported surgical volume over the year before survey receipt. See the Supplementary File for the questions used; the six questions ultimately used for analysis are in bold print. Respondents who did not report their surgical volumes or who did not complete the four additional questions considered in this study were excluded from the analysis.
The 149 qualifying respondents were stratified into two groups, HVIs and LVIs, based on their self-reported surgical volumes. Those respondents who reported placing X20 IPPs in the preceding year were arbitrarily defined as HVI. This is compatible with Lotan 
Results
In all, 149 surveys were returned with responses suitable for analysis for a response rate of 7.6%. Of the many survey-based manuscripts that exist in the literature, many strive toward a 2-5% response rate, so this response rate was fairly robust. Of the respondents, 48/149 (32.2%) were HVI and 101/149 (67.8%) were LVI. Figure 1 compares the brand preferences of HVIs and LVIs. The majority of LVIs reported exclusive use of AMS brand penile prostheses, whereas HVIs did not collectively have a single preferred brand. Figure 2 shows the respondents' favored surgical approaches. LVIs were more likely than HVIs to use a counterincision for reservoir placement (21% vs 2%, P ¼ 0.006) and less likely to use both the infrapubic and penoscrotal approaches for device implantation (11% vs 29%, P ¼ 0.011). Figure 3 shows the respondents' approach to managing the device reservoir when operating for a mechanical problem that does not directly involve the reservoir. In all, 50% of HVIs would replace the reservoir in this situation, as opposed to 23% of LVIs (P ¼ 0.002) Figure 4 approaches the related question of surgeons' decision making when the reservoir does need to be replaced. LVIs are more likely than HVIs to leave the old reservoir and place a new one contralaterally (80% vs 33%, Po0.001). HVIs are conversely more likely to remove the old reservoir and place a new one ipsilaterally (63% vs 16%, Po0.001).
Respondents were asked about management of a patient with a device they suspect to be infected. As summarized in Figure 5 , 97% of LVIs would observe such a patient, whereas 58% of HVIs would operate immediately (Po0.001). Of note, 100% of HVIs indicated that they use the Mulcahy salvage Figure 1 Respondents' self-reported penile prosthesis brand preference is graphically displayed. Low volume implanters favored AMS implants, whereas high volume implanters did not have a single preferred brand.
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Discussion
Evidence exists correlating provider surgical volume to patient outcomes in both IPPs 4, 5, 9 and other urologic operations, such as radical prostatectomy. 10 Moreover, outcomes analysis suggests a definable learning curve for radical prostatectomy, as well as a need for ongoing surgical volume for surgeons to maintain optimal proficiency. 11 It seems intuitively true that there should be a learning curve for IPP implantation as well as a role for surgeon volume in maintaining proficiency, though these factors have not been quantitatively defined for IPP implantation.
The infrapubic and penoscrotal approaches to IPP implantation do not seem to differ with regards to risk of device infection, 12 though theoretical concern does exist about risk of sensory impairment from dorsal nerve injury with the infrapubic approach 10 . Although there was not a statistically significant difference in HVIs and LVIs exclusive use of the infrapubic or scrotal approach, the HVIs demonstrated a greater propensity to incorporate both approaches into their practice. This finding may speak to a greater degree of confidence among HVIs. Moreover, LVIs were more likely to use Practice patterns of urologists performing penile prosthesis surgery AC Kramer et al a counterincision to facilitate reservoir placement during penoscrotal IPP implantation. Although no evidence suggests that this maneuver leads to worse patient outcomes, a second incision increases the invasiveness of IPP placement. Given that the infrapubic approach may obviate the need for a counterincision for some surgeons 13 and lends itself well to teaching, 14 dissemination of this approach among urologists may be helpful to patients.
Another notable drawback of the infrapubic approach to penile implantation is that 450% of the surgical errors of placing the device lies in the dilatation and placement of cylinders in the corpora. The penoscrotal approach has a distinct advantage in offering superior exposure to the proximal corpora, which would potentially serve LVI well. This advantage would be particularly evident in the cases of severe corporal fibrosis or scarring, or in troubleshooting should crossover or proximal perforation occur.
Tucked in the space of Retzius, the reservoir of a 3-piece IPP may pose a challenge from the standpoint of initial placement and subsequent manipulation. The risk of erosion into the bladder or other viscera after implantation exists. 15 HVIs are more likely than LVIs to move ahead with manipulation of the reservoir when it is not directly involved by a mechanical failure, and they are more likely to remove and replace the reservoir ipsilaterally when they do so. Interestingly, evidence exists to suggest that leaving a reservoir in place and placing a new one contralaterally does not necessarily pose an undue risk of subsequent problems, 16 though the bladder remains at risk even when the reservoir is minimally manipulated. 17 Moreover, reports exist detailing complications arising from retained IPP reservoirs. 18 Like all prosthetic devices, penile prostheses are subject to infection by a variety of organisms. 3 Prosthesis infections can be subdivided into clinically apparent and subclinical presentations. Although many clinically apparent infections are obvious, with pain, purulence, erythema, device extrusion, or leukocytosis, suspected subclinical infections may be more subtle. HVIs were more likely than LVIs to move ahead with surgical exploration when device infection is suspected. Although successful conservative management has been reported for grossly infected IPPs, 19 surgical therapy with device explantation by definition offers the best chance for resolution of infection.
Moreover, surgery for the infected IPP does not necessarily mean that the patient is left without a functioning device. Revision protocols that incorporate the Mulcahy salvage technique 9 provide a practical means 20 to still provide a working penile prosthesis for infected patients who do not manifest signs of sepsis or other adverse prognostic signs. Further adoption of revision washout strategies by LVIs may prevent patients from having to undergo difficult and complex IPP procedures in the setting of corporal fibrosis, in cases where a salvage is not done and a later complex surgery is required. 21 Our study has limitations. It is possible that the practice patterns of urologists who did not respond to the questionnaire differ from those of urologists who did respond, making our sample less representative of practice patterns in the urologic community at large. Moreover, surgeons' self-reported practice volumes and practice patterns are subject to recall bias. Furthermore, the variability inherent in each individual patient implies that in IPPs and other operations surgeon volume is by no means the sole determinant of surgical outcome. A follow-up study might objectively examine surgical practice patterns as correlated to surgeon volume by searching large institutional databases, such as could be developed from the records of organizations like the Department of Veterans' Affairs in the United States. In addition, all of the questions in the survey are not used in the final analysis. The most common reason for this is that many respondents failed to answer the bulk of the questions, presumably because the survey was long and some questions were admittedly vague. Other notable trends, albeit with limited information, was that nearly all HVI did revision surgery, whereas only 25% of the LVI did any revision surgery. Of the HVI who did revision surgery, narrow-based devices were logically used in the majority of cases of fibrotic corpora. Which parts of the device are removed and in what setting during revision surgery are points that received a very poor response, thus despite being an interesting point of analysis could not be examined in this study.
These conclusions are much in line with the other studies that examine outcomes in the hands of low and high volume surgeons for IPP placement. 4, 5 The paper by Lotan et al. 4 stressed that out of 180 cases done in an academic teaching institution, superior results were achieved by the higher volume surgeons. Also in line with the premise of this manuscript, Henry et al. 5 studied the 'center of excellence model,' where one surgeon in a large group performs all of the penile implants and other surgeons similarly take on a niche role. Not unexpectedly, this model delivered superior results in that study. 5 Best practice recommendations for IPP surgery are in evolution, and there remain legitimate variations in how urologists treat their surgical erectile dysfunction patients. The existence of differences in patient outcomes between high and low volume IPP surgeons has been demonstrated in at least two reports. In this report, we have demonstrated differences in surgical approach, technique, and judgment between HVIs and LVIs. Not all practices of HVIs are rooted in evidence-based surgery, but our study provides a basis for further investigation directed at extending our understanding of the origin of differences in IPP outcome between HVIs and LVIs.
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